Thallium and rubidium permeability of human and rat erythrocyte membrane.
Transport of Tl+ and Rb+ in human and rat erythrocytes was investigated in the presence of ouabain. The chloride-dependent cotransport of Tl+, Rb+ and Na+ was precluded by replacement of Cl- by NO3-. The inward and outward rate constants for the residual fluxes of the cations were determined by measuring the transport of 204Tl and 86Rb in double label experiments. The rate of passive transport of Tl+ exceeded that of Rb+ by one-two orders of magnitude in human as well as rat erythrocytes. The membrane barrier which contributes to the maintenance of ion gradients was shown not to be a barrier for Tl+ which easily penetrates the membrane by an unknown mechanism. In rat erythrocytes the barrier for Rb+ was 10-15 times weaker than that in human red blood cells, while the corresponding ratio of rat/human Tl+ permeabilities was about 1.8-2.0. It follows that Tl+ permeability is only slightly affected by factors modifying the permeability to alkali cations. The increase of temperature from 20 degrees to 37 degrees C resulted in a three-fourfold stimulation of the passive transport of Tl+ both in human and rat erythrocytes. The movement of Tl+ and Rb+ through the erythrocyte membrane differed substantially from their diffusion along the excitable membrane channels characterized both by poor Tl+/K+ selectivity and weak temperature dependence.